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1 Introduction 
SRK Consulting (Australasia) Pty Ltd (SRK) was commissioned by Mineral Resources Ltd (MRL) to 
complete a drilling plan to supply groundwater to the Ashburton Haul Road. This study is required 
to supplement the haul road design to be submitted for approval by regulatory agencies. 

Alternative supply options for the proposed Ashburton Haul Road included an assessment of 
existing infrastructure along adjacent main roads. Preliminary results from the investigation 
indicated that the majority of the main road bores were either low yielding or no longer operational, 
in addition to requiring permission from relevant landholders to abstract groundwater. Therefore, a 
groundwater exploration program was the more feasible option for the proposed haul road.  

1.1 Project background 
MRL is proposing to develop stranded iron ore deposits in the Western Pilbara region of Western 
Australia. The ore will be transported on a private haul road that extends from approximately 45 km 
south of Pannawonica, westward approximately 150 km to the Port of Ashburton in Onslow. The 
proposed haul road location is presented in Figure 1-1. 

MRL are conducting groundwater investigations to determine the potential for water supply 
surrounding the proposed Ashburton Haul Road. MRL proposes to abstract the required volume of 
water from groundwater resources at regular intervals (<5 km) along the haul road.  

The construction of the Ashburton haul road will start at three locations: 

1. Port of Onslow 

2. the crossing of the proposed haul road with the North West Coastal Highway 

3. targeting known high yielding channel iron deposits (CID) on approved leases between 
chainage 120-140. 
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Provisional water demand for construction of the haul road is estimated at 26 L/s for each of the 
construction areas. There is no estimate of instantaneous water demand based on the construction 
schedule, however, it is assumed higher instantaneous demands will be drawn from storage 
facilities (i.e. turkey’s nest, water tanks) installed along the haul road.  

This report presents the proposed first phase (Phase 1) of the drilling plan to investigate 
groundwater supply which will include locations between chainage (CH) 0 and 140. The below 
figures include CH150-180 which aim to be targeted in future drilling phases.  
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Figure 1-1: Layout of Ashburton Haul Road and Kumina to Bungaroo Haul Road with corresponding chainages, and Peedamulla Station boundary 
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2 Groundwater management areas 
The proposed Haul Road is located in the Ashburton subarea of the Pilbara Groundwater 
Management area (GMA) (DoW, 2013) which is proclaimed area under the Rights in Water and 
Irrigation Act 1914. The Pilbara groundwater plan area covers 200,000 km2, and comprises alluvial, 
sedimentary, and fractured rock aquifers. Important existing or potential water sources include: 

 six coastal alluvial aquifers underlying the lower Cane, Robe, Fortescue, Yule, Turner and 
De Grey rivers 

 the Millstream aquifer. 

The majority of water quality risks to the water reserves identified and reported in the 
corresponding management plans (DoW, 2012; 2013; 2016; and 2018) include mineral exploration 
activities near the borefields, future mining activities upstream of catchment areas, and pastoral 
activities near the borefields.  

The proposed Ashburton Haul Road alignments do not intersect any identified water reserves 
within the Pilbara Groundwater Management area as the proposed phase (Phase 1) of the drilling 
program as it terminates at CH140.  

The two water reserves proximal to the alignments include the Cane River (adjacent to CH50) and 
the Bungaroo Creek (upgradient from CH140) (Figure 2-1). The Bungaroo Creek water reserve will 
be intersected in future drilling phases which include CH170-180. 

Cane River and Bungaroo Creek water reserves have water available for allocation (DoW, 2011 & 
2013, respectively), and - for fractured rock aquifer allocations - limits are assessed on a case-by-
case basis generally following an environmental value impact assessment. 

The Cane River Water Reserve is a protected (Priority 1) drinking water reserve that supplies bulk 
water to local townships in the region. The Cane River Water Reserve; it comprises 19 production 
bores drilled into an unconfined alluvial aquifer along the Cane River. Groundwater is also 
abstracted from the underlying Trealla Limestone. The borefield is located on Peedamulla Station 
and is operated by Water Corporation (Watercorp). Watercorp is licensed to abstract 0.55 GL/a.  

Watercorp also has an allocation of 1.2 GL/a to abstract water from the underlying coastal Birdrong 
aquifer, which is desalinated and used as a water supply to Onslow.  

The Bungaroo Creek Water Source Protection Plan (DoW, 2012), identifies that the reserve should 
be managed as Priority 1 for the protection of Bungaroo and Jimmawurrada Creek catchment 
areas and Bungaroo borefield. It is also classified as a Priority 1 water reserve in the government 
DWER database (DWER, 2020). The Bungaroo borefield consists of nine production bores, 
screened between depths of 18.7 m and 115.6 m, in the alluvium, tertiary pisolite and fractured 
rock within the Bungaroo valley floor (Lower Bungaroo Valley aquifer). Rio Tinto Iron Ore operate 
the Bungaroo borefield supplying 10 GL/a the West Pilbara Water Supply Scheme operated by the 
Watercorp. The Pilbara Ground Water Allocation Plan (DoW, 2013) states that it is likely a total of 
up to 25 GL/a could be abstracted from Bungaroo, however, assessment of the yields needs to be 
completed, including a review of how the aquifer responds to current rates of abstraction.  
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Figure 2-1: Groundwater management areas and corresponding water reserves proximal to the proposed Ashburton Haul Road 
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2.1 Other users 
The dominant regional land uses along the Haul Road alignments are currently mining and cattle 
grazing. MRL’s proposed haul road alignment’s location, neighboring mine, pastoral and crown 
land reserves are presented on Figure 2-2.  

The Ashburton Haul Road transects Onslow town reserve land, Minderoo Station, Peedamulla 
Station, and Red Hill Station from west to east.  

Existing groundwater bore locations and details have been sourced from the Department of Water 
and Environmental Regulation’s (DWER’s) Water Information Reporting registry (WIR, 2021) and 
are mapped in Figure 2-2. The WIR registry does not provide bore status - consequently, all 
groundwater bores, current, abandoned and planned are included. 

There are existing pastoral, mining and drinking water supply groundwater bores along the 
proposed haul road. Bore construction, hydrostratigraphy, and hydraulic details have been used to 
help target the water supply locations along the haul road. Information regarding water allocations 
across the area were collected from DWER’s online Water Register.
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Figure 2-2: Land use type and groundwater bore census 
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3 Climate and rainfall 
The proposed Ashburton Haul Road is in a semi-arid region characterised by hot summers and 
mild winters.  

An average of climate data taken from six locations along the haul road was used to characterize 
the climate. The six daily patched point SILO locations are between latitude -21.00 and -22.00 and 
are presented on Figure 3-1.  

The average daily summer temperature across the proposed Haul Road ranges from 24.3°C to 
37.9°C, while the average winter temperature ranges from 12.7°C to 26.2°C (SILO, 2021). The 
average annual rainfall across the project area is 358 mm. A distinct wet season occurs over the 
summer months, with most rainfall occurring during December through March, followed by a dry 
season from August through November. The cyclone season experienced mostly along the 
northwestern Pilbara coast affects the area, bringing sporadic, high-intensity rainfall events 
between December and April, and can lead to high inter-annual variations in rainfall. Mean monthly 
rainfall and temperatures are presented in Figure 3-1. 

Figure 3-1: Project area averaged monthly rainfall and daily temperatures (1920-2020) 

 
Source: Climate data sourced from SILO (2021)  

Annual evaporation is approximately 3,100 mm, which greatly exceeds the mean rainfall (358 mm), 
varying from 12.1 mm/d in summer (December) to 4.7 mm/d in winter (June). Evaporation records 
(1920-2020) for the project area are presented in Table 3-1.  

Monthly evaporation rates exceed monthly rainfall for all months of the year, highlighting a net 
negative water balance for the entire area. On a monthly basis, it is likely that only episodic or 
persistent rainfall has the potential to generate groundwater recharge.  

Table 3-1: Project area average evaporation data (1920-2020) 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Monthly rain (mm) 62.4 87.4 61.5 18.3 33.2 38.9 17.7 6.6 1.6 1.3 4.3 24.4 

Monthly evaporation (mm) 347.4 287.5 291.0 235.1 182.6 140.8 151.5 190.5 248.0 323.7 350.7 373.7 

Daily evaporation (mm) 11.2 10.2 9.4 7.8 5.9 4.7 4.9 6.1 8.3 10.4 11.7 12.1 

Source: Climate data sourced from SILO (2021) 
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4 Regional geology 
The proposed Haul Road is within the northwest region of the Pilbara Craton and extends across 
the Hamersley, Ashburton and Northern Carnarvon geological basins (Figure 4-1). Stratigraphic 
units along the proposed routes are presented in Figure 4-2 and described in the following 
sections. Bedrock and surface geology maps are presented in Figure 4-3 and Figure 4-4. 

4.1 Cenozoic formations and paleochannels 
Cenozoic age formations cover much of the project area and generally comprise unconsolidated 
alluvial or colluvial sediments, which have been deposited along pre-existing water courses. Figure 
4-4 presents surface alluvium overlying known paleochannels. 

Near to the coast, alluvial thickness can be up to 50 m along major drainage channels. In the 
Hamersley Basin unconsolidated sediments can be up to 150 m thick (Johnson and Wright, 2001), 
especially within paleochannels. Meandering paleochannels associated with past drainage features 
can contain channel iron deposits (CIDs). They are typically overlain by calcareous clay or marl 
which has been converted to calcrete, lacustrine clay, iron-rich colluvium and gravel associated 
with the current drainages. The sediments are variably eroded, and channel widths are commonly 
less than 1 km although can be several kilometres. A basal clay is commonly found at the base of 
the paleochannel deposit. 

Calcrete zones have developed at various depths by hydrochemical activity in the zone of 
groundwater fluctuation.  

4.2 North Carnarvon Basin 
The Ashburton Haul Road alignment transects the Carnarvon Basin between CH0-CH90. Situated 
along the Onslow coastal plain, the Northern Carnarvon Basin comprises Cretaceous aged units of 
the Winning Group underlying regolith cover and can typically be up to 150 m thick. The coarser 
Birdrong Sandstone mostly occurs at the base of the sequence and underlies the Cretaceous 
Yarraloola Conglomerate. Overlying the conglomerate is the Mardie Greensands Member, 
considered to be the upper member of the Birdrong Sandstone. The Muderong Shale 
stratigraphically occurs between the Birdrong Sandstone and tertiary sediments. The Birdrong 
Sandstone is continuous throughout the basin and unconformably overlies Proterozoic rocks along 
the basin margin to the east and southeast (McFarlane, 2015). Basin units are gently west-dipping 
with cretaceous aged outcrops in the east near the margin. At the coast, the top of the Birdrong 
Sandstone is at 400 mbGL (Golder, 2012).  

Tertiary aged Trealla Limestone also occurs over most of the subsurface of the Onslow coastal 
plain and outcrops in small, isolated patches. The Trealla Limestone ranges in thickness from 10 m 
to 41 m [averages 15 m thick] (Haig, 2009), and unconformably overlies older Cretaceous 
sediments. The limestone has a fine-grained crystalline structure, contains clays, and is variably 
weathered and fractured.  
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4.3 Ashburton Basin 
The Ashburton Haul Road transects the Ashburton Basin between CH90-CH140. The Ashburton 
Basin is defined by the presence of sedimentary and volcanic rocks containing quartzite, basalt, 
dolomite, BIF, chert and shales. Collectively the formations are known as the Wyloo Group and are 
up to 12,000 m thick (McFarlane, 2015). It forms part of the northeast to southwest trending 
Capricorn Orogen where deformation and metamorphic grade increases to the west, merging into 
the Gascoyne Complex.  

Overlying the Ashburton Formation lies the Capricorn Group which is composed of fluvial to 
shallow-marine coarse sandstones, siltstones and minor conglomerate. 

The Ashburton Formation unconformably overlies the Duck Creek Dolomite. Its composition is 
varied with mudstone and sandstone interbedded with minor amounts of conglomerate, BIF and 
chert, dolomite and mafic to felsic volcanic rocks. The Ashburton Formation can be broadly spit into 
a more sandstone-rich lower unit, while the upper, thicker succession is more mudstone-rich. It is 
thought to have formed in an elongate deep-marine basin. The Mount Minnie Group overlies the 
Ashburton Formation between Ashburton Haul Road CH120-CH130. It features a number of 
scattered sedimentary rocks of uncertain age and relationships (Occhipinti et al., 2003). 

4.4 Hamersley Basin 
The Hamersley Basin is transected by the Ashburton Haul Road from CH140 onwards and the 
Kumina Haul Road alignments. The Hamersley Basin is located in the southern region of the 
Pilbara Craton and covers an area of approximately 40,000 km2. Hamersley Group units sub-crop 
along the Ashburton Haul Road between CH140-CH180. The Hamersley Group is up to 2,500 m 
thick, and is characterised by numerous BIF sequences, although also features shale, chert, 
dolomite, mudstone, siltstone and volcanics. The Marra Mamba Iron Formation marks the start of 
the younger Fortescue Valley sediments, overlying the Proterozoic basement. Fortescue Valley 
units sub-crop along the Kumina Haul Road alignments. 
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Figure 4-1: Geological basins intersected along the proposed Ashburton Haul Road 
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Figure 4-2: Stratigraphy intersected along the proposed Ashburton Haul Road 
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Figure 4-3: Bedrock geology and structural features 
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Figure 4-4: Surface geology and underlying target aquifers 
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5 Hydrogeology 
Hydrogeological units that are likely to be encountered along the haul road are summarised below. 
For reference, water quality and bore yield distribution maps are included on Figure 5-1 and Figure 
5-2. 

5.1 North Carnarvon Basin 
The Ashburton Haul Road alignments transect the Carnarvon Basin between CH0-CH90. 
Groundwater is predominantly sourced from shallow unconfined freshwater alluvial aquifers within 
the Carnarvon Basin. Other aquifer units include the Birdrong Sandstone, Yarraloola Conglomerate 
and Trealla Limestone from oldest to youngest.  

Birdrong Sandstone Aquifer 

The Birdrong Sandstone is continuous throughout the basin and forms the only major confined 
aquifer. It lies on an uneven erosion surface that is characterised by paleochannels and is artesian 
over some of the coastal plain. The Birdrong Sandstone is regarded as the most productive 
groundwater source within the Carnarvon Artesian Basin (CAB) (Golder,2012). Over the years, 
uncontrolled artesian wells have caused depressurisation of the aquifer and it is only very near the 
coast where artesian conditions are expected (DoW, 2007). Overlying units have some degree of 
connection with the Birdrong Sandstone, within similar artesian conditions recorded near the coast. 
Bore yields of more than 12 L/s were measured in the Yarraloola Conglomerate and underlying 
Birdrong Sandstone (Skidmore, 1996). In the Fortescue River subcatchment, yields between 1.4-
12 L/s have been reported (Commander, 1994). Recharge is considered to occur along the eastern 
margin where Cretaceous units outcrop. Groundwater quality is generally saline [readings up to 
13,000 mg/L TDS have been reported south of Onslow (McFarlane, 2015)] however, some 
sporadic fresh zones near the basin margins have been intercepted. The overlying Muderong 
Shale acts as an aquitard, limiting recharge.  

Trealla Limestone Aquifer 

The Trealla Limestone aquifer occurs in the subsurface along the coastal plain from the Ashburton 
River to the Lower Robe River. Small, isolated outcrops have been recorded. Recharge is by 
leakage from overlying alluvial sediments and salinity is similar to the alluvium (Skidmore, 1996). 
Aquifer potential is greatly dependent on connectivity to recharge zones. Along the Robe and Cane 
rivers, yields of 12 L/s have been reported where fissured or fractured limestone is in contact with 
the overlying alluvial sediments. Generally yields are less than 1.2 L/s (Skidmore, 1996).  

Alluvium aquifers 

Cane and Robe rivers alluvium is poorly sorted silt, sand and gravel at around 25-50 m thickness, 
with lenses of sand and gravel around 5 m thick. The Robe River gravel aquifer is up to 10 m thick 
and can extend as far as 5 km away from the river. Bores yield up to 35 L/s and salinity is generally 
around 500-800 mg/L near the river. The Cane River hosts the Onslow Town borefield and 
comprises relatively thin sands close to the river course. Yields are relatively low with the 
19 production bores in the Cane River borefield producing around 4 L/s or 0.33 GL/year; salinity is 
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less than 300 mg/L (Haig, 2009). Recharge occurs by river flow and can vary by around 5 m each 
year depending on flow rates (McFarlane, 2015). 

5.2 Ashburton Basin 
The Ashburton Haul Road transects the Ashburton Basin between CH90-CH140. There is a 
general lack of groundwater information across the Ashburton Basin. Minor aquifers would 
potentially include fractured rock aquifers (FRAs) in connection with overlying Robe River 
catchment alluvium along current drainage lines. Paleochannels are also mapped and could host 
CIDs. Water supply targets across the Ashburton Formation would target secondary porosity 
features and fracturing in sandstones, quartzites and BIFs. Groundwater will likely be 
compartmentalised, and storage limited across Ashburton Formation FRAs. The Duck Creek 
Dolomite has the potential to develop karstic features. Other shales, siltstones and metamorphic 
rocks will generally offer low yields and are considered unlikely to host viable groundwater 
supplies.  

5.3 Hamersley Basin 
The Hamersley Basin is transected by the Ashburton Haul Road from CH140 onwards. 

In the Hamersley Basin, key unconfined to semi confined aquifer units include river valley and 
paleochannel alluviums, calcrete and CIDs. Key confined aquifer units include karstic dolomites of 
the Wittenoom Formation and within mineralised zones of the Marra Mamba and Brockman iron 
formations. 

Fractured Rock Aquifers  

Fractured rock aquifers exist within a variety of different basement rock formations across the 
Hamersley Basin. Groundwater occurs where secondary porosity is developed in fractured and 
weathered zones or along bedding planes and joints. In mineralised zones these fractures can be 
enhanced with increased fracturing and weathering. Recharge is mostly driven by direct rainfall or 
rainfall over exposed fractured/weathered zones however, it can also occur by leakage of overlying 
sediments and from surface flows directly to areas of secondary porosity. FRAs often only offer 
localised potential as aquifers. Bores hitting fracture zones are capable of yields of up to 23 L/s 
(McFarlane, 2015). Flow is largely controlled by geological structures, weathering and fracture 
intensity and connectivity of fractures. 

Wittenoom Formation Aquifer 

Dolomites in the Wittenoom Formation have developed karstic features. These features can be 
enhanced through fracturing which promotes cavern development. Dolomitic aquifers are the 
primary source of water for the West and Central Pilbara supply schemes. Yields vary based on 
karstic density, with yields up to 23 L/s and suggested yields higher in valley centres where fissures 
and caverns may be better developed.  

The Southern Fortescue borefield supplies water to Tom Price town and mine site and abstracts 
from the Wittenoom Formation, underlying calcrete and lacustrine clays, and alluvium aquifers. 
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Bore depths range from 90-200 m deep with pumping rates up to 22 L/s and salinity between 490-
740 mg/L (McFarlane, 2015).  

CID aquifers 

Valleys are typically floored by CIDs which occupy meandering paleochannels in-filled with iron rich 
fluvial sedimentary material. The distribution and thickness are highly variable as they have been 
influenced by erosional processes, and generally range from 40-125 m. They have the greatest 
potential as aquifers where they are close to or beneath drainage lines and where they are incised 
deep into basement rocks and overlain by saturated valley fill and calcrete aquifers. In general, the 
lower sections of CIDs show increased permeability with more granularity, poor cementation and 
less clay. They generally form major unconfined aquifers, although local confined or semiconfined 
conditions can occur, with overlying low conductivity sediments including discontinuous clay layers. 
Recharge usually occurs by direct leakage from overlying material.  

Solomon Hub CIDs are developed in a paleochannel system in flat-lying Brockman Iron Formation 
and Mount McRae Shale. The primary CID aquifer developed is up to 70 m thick although generally 
30-40 m thick. Groundwater storage is estimated to be 81 GL and salinity is fresh between  
100-700 mg/L. Test pumping results indicate a sustainable yield of 32 L/s and hydraulic 
conductivity of up to 254 m/day (McFarlane, 2015). 

Calcrete aquifers 

Often overlying the CIDs, are calcrete aquifers which have been chemically deposited within 
paleodrainages and can occur as concretionous deposits and pedogenic calcrete. They can be up 
to 50 m thick however generally thin out to less than 10 m thickness between the CID and valley fill 
aquifers in paleochannels. They are characterised by secondary porosity with karstic features, and 
consequently their hydraulic conductivity varies. Yields generally vary from 0.6-1.2 L/s although 
yields of 58 L/s have been recorded at Millstream National Park (McFarlane, 2015). 

Within the Fortescue Valley the main calcrete aquifer forms part of an extensive sedimentary 
deposit which is thought to have originally been a calcareous clay but has undergone progressive 
alteration to indurated crystalline calcrete. This calcrete is significantly cavernous or vuggy close to 
the water table which gives a very high transmissivity and specific yield. The calcrete is typically up 
to 40 m thick and extends in an arc for near 70 km upstream and 40 km westwards. Recharge is 
mainly thought to be driven by river flow which is shown by a rise in the water table where the 
Fortescue River flows over the outcrop. Recharge also occurs by receiving groundwater flow from 
further up in the valley and from the valley flanks as well as direct rainfall on calcrete outcrops, 
however, this is considered to be minimal. Discharge is principally into Deep Reach Pool and 
supports vegetation and pools downstream (McFarlane, 2015).  

Valley Fill Aquifer 

Valley fill material comprises complex sedimentary sequences of alluvium, colluvium and 
conglomerate. Thickness will vary depending on the river valleys. Recharge is dominated by river 
beds and varies considerably with frequency, volume and duration of surface flows. Secondary 
recharge occurs by rainfall and represents around 20% of total recharge (McFarlane, 2015). Bore 
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yields vary from 0.6-29 L/s with yields enhanced by the presence of conglomerate. They are 
commonly exploited in conjunction with the underlying calcrete and CID aquifers. 

Aquifer parameters show bore yields between 4 L/s and 20 L/s in the Fortescue River at Millstream 
National Park. Hydraulic conductivities are between 30 m/day and 120 m/day at Weelumurra and 
storativity ranges from 2 × 10-6 to 0.02 (unitless).  
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Figure 5-1: Bore yield distribution 
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Figure 5-2: Water quality - Electrical conductivity distribution 
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5.4 Aquifer hydraulic properties 
Hydraulic testing to determine hydraulic parameters has been conducted regionally across the 
Carnarvon, Ashburton and Hamersley basins. McFarlane (2015) presented collated test results as 
summarised in Table 5-1 and Table 5-2.  

Table 5-1: Summary of aquifer properties from units in the Lower Fortescue Region - 
Hamersley Basin 

Hydrogeological  
unit Statistic Transmissivity 

(m3/day) 
Hydraulic 

Conductivity 
(m/day) 

Storativity 
(unitless) 

Alluvial* 

Median 379 27 1.0 × 10-4 

Std dev. 373 36 0.075 (4.8e-03) 

No. of bores 20 24 4 

Calcrete 

Median 400 - 7.0 × 10-4 

Std dev. 416 - 1.31 × 10-3 

No. of bores 9 - 6 

CID 

Median 950 - - 

Std dev. 6,272 - - 

No. of bores 11 - - 

Mineralised zone aquifers 
(BIF) 

Median 869 15.2 3.35 × 10-2 

Std dev. 1,107 29 3.07 × 10-2 

No. of bores 1,034 4 4 

FRAs (a) (Dolerite, 
Basalt, Metamorphic) 

Median 145 5.5 8.05 × 10-4 

Std dev. 692 42 1.12 × 10-2 

No. of bores 103 59 34 

FRAs (b)  
(Wittenoom Formation) 

Median 1,300 - 4.0 × 10-4 

Std dev. 1,103 - 5.39 × 10-4 

No. of bores 16 - 13 

Conglomerate  
(Yarraloola Formation) 

Median 440 - 1.67 × 10-3 

Std dev. 440 - 1.60 × 10-3 

No. of bores 13 - 3 

Source: McFarlane, 2015 

Note: *Values in parentheses represent specific yield (Sy); Std dev. - standard deviation (+/-) 
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Table 5-2: Summary of aquifer properties from units in the Ashburton Robe Region - 
Carnarvon, Ashburton and Hamersley basins 

Hydrogeological  
unit Statistic Transmissivity 

(m3/day) 
Hydraulic 

Conductivity 
(m/day) 

Storativity 
(unitless)* 

Alluvial 

Median 725 20 1.0 × 10-3 

Std dev. 598 68.1 4.4 × 10-2- 

No. of bores 22 23 15 

Valley fill  
(Calcrete, paleovalley 
sediments) 

Median 110 1.7 3.0 × 10-4 

Std dev. 437 2.9 2.4 × 10-3 

No. of bores 31 19 21 

CID 

Median 810 16.9 2.0 × 10-3 

Std dev. 1,957 54.9 2.5 × 10-2 

No. of bores 82 80 47 

Conglomerate  
(Yarraloola Formation) 

Median 324 10.7 1.7 × 10-3 

Std dev. 431 15.8 2.5 × 10-3 

No. of bores 12 11 4 

Mineralised zone aquifers 
(BIF) 

Median 209 2.5 2.0 × 10-3 

Std dev. 687 11.9 2.4 × 10-2 

No. of bores 44 39 16 

FRA 

Median 110 2.9 1.7 × 10-3 

Std dev. 411 10.2 5.5 × 10-3 

No. of bores 61 35 20 

Dolomite  
(Duck Creek Formation) 

Median 162 2.0 2.2 × 10-4 

Std dev. 758 12.9 1.6 × 10-3 

No. of bores 20 27 6 

Source: McFarlane, 2015 

Note: *Std dev. - standard deviation (+/-) 

5.5 Groundwater recharge and discharge 
Groundwater recharge processes across the basins include localised recharge, preferential 
pathway flow, and diffuse recharge, which are defined below: 

 Localised recharge occurs beneath drainage features including rivers, creeks, and alluvial and 
Tertiary groundwater systems where there is sufficient saturation and hydraulic head to allow 
water to infiltrate into aquifers. Areas of localised recharge are considered limited to drainage 
features and this mechanism is considered a dominant recharge process across the basins, 
especially where connectivity to underlying paleochannels exists.  

 Preferential pathway flow arises from changes in permeability within aquifers and in overlying 
regolith, providing conduits for water to infiltrate. Zones of higher permeability may include 
fissures, faults, joints, tree roots and high-permeability beds within individual formations and 
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along bedding planes. This mechanism is considered an important recharge process across 
sub-cropping bedrock aquifers in the basins. 

 Diffuse discharge is the process by which rainfall infiltrates directly though outcropping 
aquifers. This is expected to occur within all outcrop areas and therefore this process applies to 
the largest spatial extent. However - in elevated areas along the Hamersley and Chichester 
ranges - runoff is evacuated quickly and recharge by this process is limited to less steep 
outcrop areas. 

The most productive aquifers along the haul road alignments are inferred to be where localised 
aquifer recharge occurs along drainage features, and preferential pathway flow also occurs. 

The main groundwater discharge is through springs and pools, although also through 
evapotranspiration by vegetation and direct evaporation. The Bureau of Meteorology’s (BOM’s) 
Groundwater Dependent Ecosystems (GDEs) Atlas provides a national dataset for aquatic and 
terrestrial GDEs across the state, refined using regional studies. Figure 5-2 indicates no permanent 
groundwater fed pools are located upstream of the haul road within the respective river basins. The 
Cane River, crossed between Ashburton Haul Road CH50-CH60, and Red Hill Creek, crossed 
between CH130-CH140, are both classified as moderate potential with the depth to water table 
within 20 m (Figure 5-3). 

5.6 Groundwater levels and flow 
Groundwater levels sourced from DWER’s WIR database were used to create water elevation 
contours (Figure 5-3), noting that all formation water levels have been included due to the large 
spatial extent of the project area. The depth to the water table is also presented and has been 
estimated using the digital elevation model (ELVIS 2021) and the water table elevation. In general - 
across the project area - the water table is located between 5-20 mbGL in the vicinity of the 
watercourses. Flow is generally away from recharge areas and downgradient in the direction of 
surface water flows. 
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Figure 5-3: Water table elevation and depth to water 
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6 Drilling targets 
The targets for groundwater supplies were developed and refined based on available 
hydrogeological data and interpretation of geological information along the haul road. Targets were 
bound to granted tenure and within a 3.5 km buffer around the haul road.  

There is limited, detailed hydrogeological information available along some sections of the proposed 
haul road, and target areas were identified at a coarser scale, based on interpreted geology and 
regional hydrogeology.  

For this assessment, SRK has assumed a conservative target of three pilot holes for every 
successful production bore drilled in the alluvium. There will be no pilot holes drilled into the 
Birdrong Aquifer. 

At each target area, temporary drill pads (50 m x 50 m) are proposed. Specific pilot hole drill 
locations should be selected following field survey to inspect the suitability of the target area, and 
considering accessibility, vegetation clearance, heritage, other users and GDE protection zones.  
Upon completion of drilling, the temporary drill pads are to be rehabilitated by MRL immediately to 
minimize any potential environmental impact. 

A total of five primary targets and four secondary targets have been provided for the first phase of 
the drilling plan. The secondary targets are backup targets in case the primary targets are not 
successful. 

The drilling targets’ eastings and northings are presented in Table 6-1, and the target area 
summary is presented in Table 6-2. The primary and secondary target’s location maps are 
provided in Attachment 1.  

6.1 CH10-CH80 
In the Carnarvon Basin the most productive aquifer is the Birdrong Aquifer. The top of the Birdrong 
Aquifer is around 400 m deep at the coast, 200 m deep in the centre and becomes shallower 
towards the eastern basin margin where it outcrops. There is a risk of hitting artesian conditions 
and higher salinity towards the coast. Drilling to target the Birdrong Aquifer would require a Class 3 
driller and drill rig capable of controlling artesian flow. SRK recommends all boreholes targeting this 
aquifer be constructed to the minimum construction requirements for artesian bores (NUDLC, 
2020). 

SRK suggests drilling at: 

 Target 1 in the west of the basin to target the underlying Birdrong Aquifer; bore depth would be 
up to 390 m. The Onslow town artesian bore is located 1.7 km northwest of the target. 

 Target 6 and target 8 (in the east of the basin to target the underlying Birdrong Aquifer (100-
250 m depth). Where intercepting fresh water, these bores would also be suitable for 
Peedamulla Station’s additional water supply. 
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6.2 CH100-CH130 
The Ashburton Haul Road transects the Ashburton Basin between CH90-CH140; the main target 
aquifer is the underlying FRAs and paleochannels. Target areas have been prioritised along 
mapped faults, interpreted lineaments features, and adjacent to alluvium beds along drainage lines.  

Groundwater will likely be compartmentalised, and storage limited across the Ashburton Formation 
FRA; it is expected that more pilot holes would potentially need to be drilled between  
CH90-CH120. 

SRK suggests drilling at target 17 and target 19 into the FRA in the Ashburton Formation and 
sedimentary Yarraloola Conglomerate. Up to three pilot holes will be drilled per target area. Once a 
pilot hole is considered successful, it will be reamed-out to install a production bore. If the targets 
do not lead to a positive outcome, drilling will proceed at the secondary targets 14, 15, 18 and 20  

Table 6-1: Ashburton Haul Road - Target coordinates and tenements 

Target 
ID Hole ID Easting Northing Tenement 

1 ASHGWB001 303543.9331 7589178.881 G 0800080 

6 ASHGWB002 342892 7587964 L 0800215 

8 ASHGWB003 357610.4533 7580179.768 L 0800215 

14 ASHGWB010 384401.7568 7572304.978 E 0803277 

 ASHGWB011 384388.782 7572457.972  

 ASHGWB012 384373.0161 7572615.292  

15 ASHGWB013 382559.1208 7572425.122 E 0803277 

 ASHGWB014 382668.1604 7572597.08  

 ASHGWB015 382770.1776 7572721.776  

17 ASHGWB004 382112.2755 7570145.165 E 0803310 

 ASHGWB005 382127.7155 7569921.89  

 ASHGWB006 381577.6631 7569974.187  

18 ASHGWB016 387523.7292 7563072.087 E 0803310 

 ASHGWB017 387915.5862 7563101.867  

 ASHGWB018 387961.6497 7562907.888  

19 ASHGWB007 392711.4185 7561635.744 E 0803310 

 ASHGWB008 392416.786 7561831.94  

 ASHGWB009 392175.2713 7561892.384  

20 ASHGWB019 394141.2601 7561600.314 E 0803310 

 ASHGWB020 394396.8565 7561481.22  

 ASHGWB021 394646.8559 7561607.195  
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Table 6-2: Ashburton Haul Road - Drilling Plan Summary 

Targets Ashburton Haul 
Road chainage 

Distance from 
road/access Description Hydrogeology 

Max. 
drilled 
depth 

Groundwater quality Expected 
yield 

Drilling 
priority 

Primary target: 
1  
(ASHGWB001) 

CH10-CH20 Along existing 
tracks 

One production bore will be drilled into the Birdrong Aquifer. 
The pad was placed on a cleared area according to the aerial 
photograph. 

Birdrong Sandstone, 
sedimentary aquifer, 
potentially artesian 

390 mbGL Salinity is higher near 
the coast, expect 
2,000-15,000mg/L 

>12 L/s First 

Primary target: 
6 
(ASHGWB002) 

CH50-CH60 Along haul road 
and 500 m from 
existing tracks 

One production bore will be drilled into the Birdrong Aquifer. 
The pad was placed along the haul road. 

Birdrong Sandstone, 
sedimentary aquifer, 
potentially artesian 

250 mbGL Birdrong Sandstone 
becoming less saline 
as we move to east 
(<6,000 mg/L) 

>12 L/s Second 

Primary target: 
8 
(ASHGWB003) 

CH70-CH80 Along haul road 
and less than 
2 km from 
existing tracks  

One production bore will be drilled into the Birdrong Aquifer. 
The pad was placed along the haul road. 

Birdrong Sandstone, 
sedimentary aquifer, 
potentially artesian 

150 mbGL Birdrong Sandstone 
becoming less saline 
as we move to east 
(<6,000 mg/L) 

>12 L/s Third 

Primary target: 
17 
(ASHGWB004) 
Secondary targets: 
14 and 15 

CH100-CH110 Along haul road 
or less than 
700 m from 
existing tracks 

Up to three exploration bores will be drilled. Once an 
exploration bore is considered successful, it will be reamed-
out to construct a production bore. 
Target is the FRA in Ashburton Formation and sedimentary 
Yarraloola Conglomerate. Some additional groundwater 
recharge and storage potential within alluvial deposits located 
above the bedrock.  
Pads were placed along the creek beds. 

Secondary porosity - 
fracture controlled, 
connection with 
overlying alluvium 
Yarraloola 
Conglomerate 
sedimentary aquifer 

100 mbGL Salinity assumed to 
be fresh to brackish 
(1,000-2,000 mg/L) 

0.5-2 L/s Fourth 

Primary target: 
19 
(ASHGWB007) 
Secondary targets: 
18 and 20 

CH110-CH120 Along haul road 
and existing 
tracks within the 
1 km buffer 

Up to three exploration bores will be drilled. Once an 
exploration bore is considered successful, it will be reamed-
out to construct a production bore. 
Target is the FRA in Ashburton Formation. Some additional 
groundwater recharge and storage potential within alluvial 
deposits located above the bedrock.  
Pads were placed along the creek beds. 

Secondary porosity - 
fracture controlled; 
connection with 
overlying alluvium 

100 mbGL Salinity assumed to 
be fresh to brackish 
(1,000-2,000 mg/L) 

0.5-2 L/s Fifth 
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